Background :Testosterone had a synergistic action with follicular stimulating hormone to enhance early stages of requirement and growth of ovarian follicles to enhance outcome in assisted reproduction program cycles. The aim of current study was to assess whether transdermal testosterone treatment before assisted reproduction cycle is effective in women with poor response. Methods: A prospective randomized trial performed in 132 low prognosis women for two years and at two IVF centers in Iraq. Participants were divided randomly into two groups; Group 1 involved 71 poor responders received transdermal testosterone in previous cycle and Group 2 women did not receive testosterone transdermal. In both groups, high dose gonadotrophins imitated from second day of cycle following baseline vaginal ultrasound and baseline hormonal investigations after obtaining written consents from all participants and ethical approval from assisted reproduction committee in Baghdad. The treatment regime was flexible antagonist in dose of 0.25mg corticosteroid when transvaginal ultrasound revealed dominant follicle size 13-14mm given daily subcutaneously till day of HCG triggers. Number of retrieved and mature oocytes and pregnancy rate were primary outcomes while secondary outcomes were fertilization and implantation rates, and rate of cancellation of cycle of IVF in addition to required doses of administered gonadotrophins and duration of stimulation. Results: There was no significant variation regarding the demographic parameters and basal hormonal assessment (P-value >0.05%). The testosterone gel group required less days of stimulation and fewer ampoules of gonadotrophins than non-testosterone group (P-value < 0.05%). There were more collected oocytes, mature and fertilized oocytes with more transferred embryos with reduced cancellation of IVF cycle in testosterone gel group compared to non-testosterone gel group (P-value < 0.05%). The pregnancy rate was none statistically higher in testosterone gel-treated group compared to non-testosterone treated group (P-value > 0.05). Conclusions: In poor responders the transdermal testosterone treatment in the preceding cycle of IVF improves the clinical outcome with more collected and mature oocytes, higher pregnancy rate and less cancellation.
Introduction
Poor responders represent a subgroup of IVF patients who did not respond well to ovarian stimulation by gonadotrophin. Although there was no accurate definition for poor responders, these women are of advanced age ≥40 years, had history of decreased ovarian response to conventional stimulation regimens or had reduced ovarian reserve (1) . In premenopausal women, the level of serum testosterone declines with advancing age in parallel with declining AMH value and declining AFC. It was postulated that secretion of testosterone from theca cells which surround the follicles declines with age. So, it was concluded that ovarian testosterone had a vital action in response of follicles to FSH, and the declining of response of ovaries with advanced age partly related to decrease production of androgens from ovaries. So, it was suggested that treatment with testosterone might enhance the action of FSH on ovaries (2) (3) (4) (5) (6) . Androgens were believed to play a valuable role in early stages of development of growing follicles and in proliferation of granulosa cells. Moreover, they enhance the expression of receptors of FSH in granulosa cells and elevating number of follicles in antral and pre-antral stages (7) (8) (9) . In addition, supplementation of androgens in form of testosterone gel or DHEA in cycle preceding IVF may enhance the outcome of assisted reproduction particularly in low prognosis women although there was controversy about the benefits of testosterone treatment on IVF (10) (11) (12) . Transdermal testosterone was most attractive and suitable treatment owing to its easy to apply, more convenient to patient, painless and safer than oral androgens as it avoids the first pass metabolism in liver (13) . It was reported that testosterone gel in preceding cycle will enhance the sensitivity of ovaries to stimulation by gonadotrophins (10) . Two studies also demonstrated a positive relationship between level of serum testosterone with improvement of some criteria of ovarian stimulation in assisted reproduction cycles (14, 15) . Therefore, the aim of current study was to investigate the effectiveness of testosterone gel applied transdermally in previous IVF cycle on outcome in low prognosis women.
Materials and Method
A prospective randomized trial includes 132 women with reduced ovarian reserve and diminished response to controlled stimulation in previous ICSI cycle to participate in this study after obtaining written consents from all participants during the period from November 2017 to October 2019. The study was conducted in two IVF centers; AL Sadder IVF center and higher institute for infertility and assisted reproduction in Baghdad after approval of research from committee of Arab Board and Assisted reproduction committee in Baghdad. A full history was obtained from all participants in the study regarding age, type, duration and etiology of infertility, previous ICSI cycle or previous cancelled cycle. Exclusion criteria were women older than forty three years, obese women with BMI more than thirty two, presence of endocrine diseases, women diagnosed as grade three or four endometriosis, those with premature ovarian failure and presence of male with azoospermia. Women diagnosed as low responders were randomly divided into two groups; Group 1(N=71) they were instructed to apply 10mg testosterone gel 1% (Androtas) each gram contains testosterone USP 10mg, ethanol IP 67.0% and gel base. The testosterone gel applied daily to lower abdomen each night and leaving the area uncovered for 10-15 minutes and without friction of area to maximize absorption of the gel. The gel was applied for 21 days starting from day 5 of previous menstrual cycle. Group 
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of oocytes and pregnancy rate were the primary outcomes, whereas length of stimulation, required dose of gonadotrophins, fertilization, implantation rates and rate of cancellation were the secondary outcomes.
Statistical analysis
The analysis of data was performed by using SPSS version 18. The independent t-test was used to compare between the two groups. Also, Data will be presented as mean±SD. P-value less than 0.05% will be considered significant.
Results
A randomized controlled trial enrolled 132 poor responder women defined according to POSEIDON criteria. The study population divided into two groups; 71 women take testosterone gel, whereas 61 women did not take testosterone gel. There was no statistically significant variation in demographic and day three basal hormonal and ultrasound parameters including age, BMI, period of infertility, previous cycle of IVF or cancelled previous IVF, AFC, AMH and day 3 estradiol, FSH, LH and TSH (Table 1) . There was statically significant higher fertilization rate in testosterone gel group (77.85% versus 60%, respectively) in non-testosterone gel group, with more implantation (16.20% versus 6.15%, respectively) and significantly less cancellation of cycle of IVF (9.8% versus 29.5%, respectively).
The pregnancy rate was not significantly higher in testosterone gel group than non-testosterone gel group (25.35% versus 13.11%, respectively; Table 3 ). 
Discussion
Several treatment strategies had been adopted to enhance the outcome of assisted reproduction of low prognosis women, but still no agreement on the most effective regime and management of women with reduced ovarian reserve and remain a serious challenge in ART. Numerous studies had revealed that addition of testosterone to treatment regime in the preceding cycle might improve the stimulation outcome in low prognosis women (16) (17) (18) . The mechanism beyond that is the expression of mRNA of androgen receptors which enhances expression of mRNA of FSH receptors of granulosa cells of follicles and this in turn augments the effects of FSH for growth of ovarian follicles (7, 19) . The current study showed improved oocyte number, maturity of oocyte and more transferred number of embryos in women received testosterone gel compared to non-testosterone gel group which is statistically significant. These findings were in concordance with RCT of (16) who involved more patients (110) and utilized higher dose of testosterone gel (12.5mg) per day lasting 21 days and showed significant elevation of oocyte number in testosterone group than non-testosterone group.
The same author designed second RCT in 2014, involved 120 women with varying duration of testosterone treatment and demonstrated statistically increase in oocytes number after 3 or 4 weeks of treatment (20) . Our findings also agrede with a prospective study of (6) who included 35 women with prior decreased response and demonstrated more oocyte collected, enhanced AFC and more embryos cryopreserve with resultant increased cumulative pregnancy rate. These results disagreed with study of (21) on 49 low prognosis women and RCT and study of (22) on 50 poor responders who revealed no significant variation in oocytes collected number between women pre-treated with testosterone gel in dose of 10mg per day lasting up to 15-21 days.
Current study showed that in testosterone gel group there was less days of stimulation with less required gonadotrophins needed with improved fertilization and implantation rates, and reduced cancellation rate. There was no statistically significant higher clinical pregnancy rate compared to nontestosterone gel group. These results were in concordance with (12) who reported significant reduction of total required dose of gonadotrophins following three or four weeks of treatment with increased pregnancy rate and live birth rate.
Also, these results agreed with a meta-analysis conducted by (23) and revealed significantly increased clinical pregnancy rate and live birth rate with reduced doses of recombinant FSH in women treated by 
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testosterone (113 women) compared to women not received testosterone treatment (112 women). These results supported the additive action of testosterone with FSH in the process of folliculogenesis (23) .
While these results did not go with (22) who reported similar days of FSH stimulation needed, with no variation in fertilization rate and live birth rate among both testosterone gel and non-testosterone treated groups.
On the other hand, (21) failed to show enhancing action of testosterone treatment on ovarian sensitivity to gonadotrophins which might be related to many etiologies such as dose of testosterone given, duration and/or timing of treatment of testosterone. The differentiation of particular subgroup of low responding women with reduced blood androgen value who will get benefit from addition of testosterone transdermal treatment should be covered in subsequent studies.
Conclusions
In poor responders, the transdermal testosterone treatment in the preceding cycle of IVF improves the clinical outcome with more collected and mature oocytes, higher pregnancy rate with less cancellation.
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